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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e). was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
07/26/2004 has been entered. 

Claim Objections 

2. Claims 2 and 3 are objected to because of the following informalities: There is 
no antecedent basis for 'the first applied electric field strength' as claimed in claim 2 and 
1he second applied electric field strength' as claimed in claim 3. Appropriate correction 
is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1-4, 7-13 and 32 rejected under 35 U.S.C. 102(b) as being anticipated by 
Sutherland et al. (Sutherland I) (U.S.Patent No. 5,942,157). 
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As to claims 1 and 32: Sutherland I, discloses a device having electrically 
controllable, variable reflection gratings (diffraction efficiency, note: diffraction is a 
form of reflection by a grating) (col. 1, lines 15-25) having a composition 
comprising a periodic array of liquid crystal disposed in a polymer matrix (PDLC) 
(col. 5, lines 18-25), the liquid crystal having an index of refraction that is variable 
in response to an applied electric field, wherein the index of refraction of the 
liquid crystal array (nLC) and the index of refraction of the polymer matrix (np) 
are mismatched at first and second applied electric field strength (col. 17, lines 
27-61 ). Sutherland I, discloses the application of external electric field across the 
ITO electrodes for applying the electric fields (col. 10. lines 15-16) and a means 
for the application of the electric field (figs. 14-17). 

As to the newly added limitation in claims 1 and 32: Sutherland I does 
teach the electric field variation ranges from 0 to Emax (col. 17. lines 29-30) and 
that the refractive index of the liquid crystal nLC and the refractive index of the 
polymer are different (mismatched) at electric fields ranging from zero up to a 
maximum value of Emax. They become egual only at a value of Emax (col. 17. 
lines 27-33). Hence, the mismatch of the indices of refraction of the liouid crystal 
and the polymer matrix is explicitly taught from Southerland I teachings. Besides 
the continuous application of the electric field, from 0 to 325 volts, can also be 
seen in Fig. 2. Hence the teachings directly read on the newly added limitations. 

As to claims 2-4: Sutherland I. discloses the application of various electric 
fields, including a field strength of zero volts (Fig. 4), as recited in instant claim 2, 
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The alignment of the liquid crystal droplets with the electric field is disclosed in 
Fig. 8b and (col. 9, lines 47-53) and the various reflection wavelengths with the 
applied electric field is disclosed in Fig. 4. 

As to claims 7-13: Sutherland I, discloses that the liquid crystal has a 
positive and negative dielectric anisotropy (col. 3, lines 41-42), as recited in 
instant the claims 7 and 8 and the dielectric anisotropy dependence upon applied 
field frequency is disclosed in (col. 13, lines 60-63), as recited in the instant claim 
9. Sutherland I, discloses the application of these reflection gratings in switchable 
filters (col. 15, line 41), as recited in the instant claim 10. Sutherland I, discloses 
a power source for the application of the electric field (Figs. 14-17) and the 
electrodes being ITO that is electrically conductive (col. 7, lines 57-58), as recited 
in the instant claims 11-13. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sutherland I in view of Sutherland et al. (Sutherland II) (Applied Physics Letters 64 (9), 
28 February 1994), the Applicant cited disclosure. 
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As to claims 5 and 6: Sutherland I, discloses an effective refractive index 
of the liquid crystal (n sub LC) and a refractive index for the polymer (n sub p) 
(col. 17, lines 27-30). 

However, Sutherland I, does not explicitly state that the liquid crystal has 
an ordinary (n sub 0) and an extraordinary (n sub e) refractive indices and that 
the (n sub 0 is not equal to n sub p) and does not disclose that the indices are 
related by (n sub e > n sub p > n sub 0). 

Sutherland II, on the other hand in disclosing electrically switchable 
volume gratings in polymer-dispersed liquid crystals, discloses that the liquid 
crystal having and ordinary (n sub 0 = 1.518) and an extraordinary (n sub e = 
1 .738) indices of refraction and the refractive index of the polymer (n sub p = 
1 .517) (page 1076). Hence the relationships (n sub 0 is not equal to n sub p) 
and (n sub e > n sub p > n sub 0) is satisfied, as recited in claims 5 and 6. 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to adapt the specific indices of refraction 
for the liquid crystal and the polymer satisfying the indicated relationships to 
achieve devices with high diffraction efficiencies, as well as narrow band 
wavelength and angle selectivity (page 1074). 
7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sutherland I, in view of Catchpole et al. (Catchpole) (U.S.Patent No. 5,644,330). 
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As to claim 14: Sutherland I discloses that the electrode comprises a 
conductive layer made out of ITO. Sutherland I, however, does not disclose that 
the electrode is a metallic electrode. 

Catchpole, in disclosing a driving method for polymer stabilized liquid 
crystal displays, discloses that the electrode layer (18) may be a thin layer of 
metal such as silver, copper, titanium and molybdenum, including a thin layer of 
transparent conductive material such as Indium tin oxide (col. 3, lines 55-60). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to adapt the thin layer of metal in place of 
Indium tin oxide, as long as the metal layer is transparent (col. 3, line 54-55) for 
low energy consumption devices and for effective addressing of large, color 
displays. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1 and 32 have been considered but 
are moot in view of the new ground(s) of rejection, 

9, Please note that all the currently cited references were also cited previously and 
hence no paper copies of the cited references are furnished with this office action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Prasad R Akkapeddi whose telephone number is 571- 
272-2285. The examiner can normally be reached on 7:00AM to 5:30PM M-Th. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H Kim can be reached on 571-272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Prasad R Akkapeddi, Ph.D 

Examiner 

Art Unit 2871 




